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1020000082806 #^ 2001/11/19 

*! ^ 7l#ofl ^ ^oltj-. ^A>A1 t}71^ #3* 3-§"«H 913 

3 jl^JE 71^-/71]^^- 7>^J£^- *r&il^, ^H^rSL^ ^7>» ^*fl <ai^ ^ 

^1 4^ M <H3M *fl^>$Cf. h^o] i^oj 7l^-/7fl 

^ ^£^1^. ^\}^S\JL, AFMCatoraic force microscopy) ^3 *H 

<>W 3^*1*3 ^ ^Tfl ISrSath ols^ *H <^ 71^ o>q^, ^7]i4 

7^5}£S 71^- A]7_V^- 3) 7] ^ 0_S. &^*\ ^ ^ 0>u|e} ( 7I 

n]t^o] ^oj:^. ^EBol 7>^>7fl S}^. 7]^£] yfl^S ZL^£ ^ 



£ 1 

^^^-^1, &%%2i.z\&, tl^, 4^!^, ojf^-g. 
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#3 2001/11/19 



speed/density optical storage system equipped with a multi-functional probe 



£ l£r ^ ^*HH 4^ ^-71^/^ t^o] c]i3 

^ ^Jl* 7)^/?l]^*m ^* ^Bfli, 

51 3^ <a ^*HH ^ 5(1 = 7|- -f-av^ ^-^^ 

£ 4^r <g ^Al<^]ofl 4S. *L^-1g BJ-^o} ^S* i^l*}- ^SJE 



column} 



10: cf7l^ 



16: % ^ 



21: ol^ ^ *)}o] 



22: ^1 ^ 
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^ < a^>: 2001/11/19 



30: 7]*/*M r)+EL v)v)o] 34: 7lJ*/*H «lM 

Jit* ^/cf7l^- °l-g-*H ^=1*1 

<io> CDM- DVD #-g- 7]#-g- S|^§>^- 

^ t««£t ^M7l^^ eflo]^ *!-|- ^JE£] nHls^iLS 

Ji» 7l^-/7fl^t!;Cf. ZLB^l* ^-g-Sj-Ji ul^S. ^M^IM" wj- 

7l^fl^ alJ= 371 # ^*fl°> £°1 ^» a>-§-^ e)l°H» 

alJ=S7lS ^ #33*1 Wl7> ttj-eH ^71*1 

^sr>7l ^*fl e5fl<^l ^-flj-g- ol-g-^V e^^- ^Ji7^ 71 #o] J£Oj 

S)5M. e^^" ^Ji7i^-7l#ol^ AV-g-^H ^*Rr ^o] 

o}^, 7fl^7> 1*5) $Hr *HJjL5L *3livflol ^-^4 t^©^ ^ 

*}^# D l^°1 a^^-jS-^-Bl ^^nm ^-g- e^*l^ ^ ^Ji 

4 ^ 7m til ^51 7l^-/7fl^ol 7 >^t!: 71 ^*>Cf. olE^V 
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1020000082806 W^ 2001/11/19 

^3* ^"71 7]#^ ^3nm ^ 7l^ wl3=£L7l» ^ & 

^MM*H <S 5E^- ^7H>-gr 7>*>fe wj-^ ~Tbit/in 2 ^ JZ-US 

^ ijis] 0^014. zi&m oj&it!: eiwm €*KH3* 

°l-8-3r #3* °l-§-^ ^Ji^^^lfe ^4 7}^*m ^H^ 7i^# =^ 

^ °1» 3^ ^IIS. °l-g-*H 7i^-# ^o^}^, ^ u>S.^ -f3j<4 

cHr°l 3*7133.^ tfl#(bandwidthH nlt^SJ ^a>^£# ^l^Tfl 

# ^-^-32]- <^tiV^ lO" 3 ^l^S. ^-7) nfl^ofl 7)^-Al 7] -an] 

Sl-fi^lfe^ ^^A]^>ol ^^f£S 71^- ^JE* 7^>A]7l^ 
S ^-2}^ 7l^-/7fl^ #7"H 71 7] ^ *fl 

<^ 7fl A>-g-*M -7 M 7 lB ^ ^o] ^^ol ^^o]4. 

^ 7fl Af-g-f-O.^ ^^.1- ^O] 7l^-/7fl^^7l nfl-g-ofl 

^7fl <3^<y cf^^^j ^iL*l##*l*r ^l^^^l 2*>€ fH)^ *}~g-*} 
JL ^^[Binning et al.. Appl. Phys. Lett. V. 74 1329-1331 (1999)]. 
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°1 y o V ^-8- 7># Jl#^°1 Olx^ol ^A>«J-Alo] t^£L«- 7l# n]c)<HS. ^ 

%^$\ v}5L^ 7)^/4s$X\2\ ^ofl ofle^ - olcf. 

j£th e^*<r ol-g-tb 71^- « 0 >^ # # 3L## ^-^>7l 

# ^ ^^^^^ ^^.^^#-£1- ^fo S w^^sl 

71 ^«fl % t\^7\ i&SLx>\t\. 7l^« 0 >^<y # ^^.g. cl-g-^1- 

^ # 31:el<2} nf^sj-^ o1d| ^]<?]:5l^cf[Dl^-^-^ 4972396^€*>: David J. 
Rafner ^ 2*!]. #7] ^°1H % sflJE-fe ^7l =-^30.5. *1H£);b_5. 

S>£*D 2*>€ <H3H *\}^o] -g-ol*}- ^2)^ efl 

°l-§-tb ^ U J ^ 7l^fl^3E ^o>£)^cf[Dl^-s.^ 5808986 ^MHS*}: 
jack L. Jewell ^ 1*1]. % f^^l cf^Sj-^ oflir -Si*8^-*1 [*1^-*1 

6101165 ^-R-^7> Motonobu Korogi 2°1] <HH£ # 4 1 Si^rd], 2*}€ ^-^1 

# %%^<£2\ 7}^}^6\) °1* *1^<>H ^^1^ 

» 71^-^ «1 SI- tW*flfe 7l## afl^Hath °1 ^-f , 

AFMCAtomic Force Microscopy)^ ^E^l^H ^^^r *1 <H ?rS] ^S^^l 
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w 1020000082806 #^ <£t.}: 2001/11/19 

jl ^7}s. ^M-, V* 

^■7H«1 7l^ ^7lM#ol ^^^olrl-[Hosaka et al., Jpn. J. Appl. Phys. Pt 
1, Vol. 35, 443-447 (1996)]. 



I^O) o]^JL7\ ^ 71^3 

H^iSH ^7}i& Sfl^*>7l ^Sfl <##^ *W 1*HJ Cf7l 

^ JL^/JL^S. % ^£.Z\^*\$r ^5fl^l fc)i 

3. 7l^# acflS ol-g-^- ^ oj^-a. ^-^-^^ nl^o^^ BY7$ 1^3. ^ 

f-^-S-Ai ^-g- Dfl^lS^6f| ^A] 7>^^ ^§a.7l^-A] # 
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w 1020000082806 #^ 2001/11/19 

<15> ^-71 *V -H-aj-g- ^*>7l fl^- 1^ ^-7)^/cf# ^ I* 

°l-§-^ Jl^/Jl^-£ % ^JM^^Itt ^71 V]+EL v]v)o] 7 }J|L 7]-^ 

^ ±1^ ^°]^ tflE^O.^ ^SjjL, #7] A>o) 

^ tflS?» A}olo] ^<go] Z}-Z}- Jl^^iE ol^oi]- 7^^£ ol^ol 

<16> W>^^7fl, #7] # 1^ ^ ##^-513. ^^U, 

<17> .#71 ^/^7ll- ol-g-^ ^SL* 71^- ^ #71 v]z)o] 

<%*\ 7K^# S^Jl, ^"71 # #41^ ol-g-^ ^2131 71^-/711^* 

<18> 5Eth ^H* 7l-3-/*fl>$*Rr ^-^o] cf^ 7113. <^1S ^^M, -^"71 

3. -tf^l iiaj A >ol^ |-|^oj ol^ Jl«fl^£# ^ °1^|-*H <£) 

«fl Ol^jl, cflH^ A>ol^ ^<g^ Ol^ 7^Sfl#£ °1^>*H ^^1 ol 

^iL-& 71^/T.fl^sRr «H=- % ^ ^i^lH 

<19> 0)^} i ^-S^A-l ^^oj] Hj-s. 1^-71 ^/Cf^ ^-^ 

1* Ol-g-tb JL^/JL^S. # ^^-7-1^-^1-i- Jit} ^Ml^l ^*l-7ljiL tf-Cf. 
<20> £1^1 #^^1 <Q ^AHHl ttj-a Cf7l^/Cf^ o] v]^3. *1 ^ <H -# 

olcf. £ 1* ^-S^, ^ ^^1 ^ % 4^r7flSl f^(10), 
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w 1020000082806 #^ 1J4: 2001/11/19 

* £Af <g^(l6), ^-§^fl4#*l(21), ^ oJ-(22), 4-Hj-/^ t] 

i3 nlcH(30) ^ 7l^-/7ll^ alm(34)» ^€4. 
<21> ^-71 ^;|j(10)4 £)*J*1 ^Bfl^ %^(10)ol l<gS. afll^ S.<£jl3.4 zfz]- 

51 iHKlO)^ #(22)2] 4-^-^1 313. , #7] <£(22)€- 4^<H 4<£ 

3.(30)^1 4^ «o v ^S- -§-4°14 ^3.(30) 7} 2)44^ ^H-fr 7]^M 

^4- 4 ^^(10)#^r 44^1 ^3#4» flo.^ =-^6.5. 

^€4. %^(10)£r ^71/1 2)l2Hj}7il4 4H*fl3. 



<22> £ 2^ 4^ 44<H 4^3. ^Hl Bfl-I- uj-^^ 6.3. -g-^jo]^. 

71^-/71)^^ 2-4^ ^Efl£0}cf. 

<23> E e» Aj-d] 7l^-/7fl^^ ^ ^*fl ^ CD4 DVD^ 14 

4**8 #4 £ 2-^ 4-§-^ ^ $14. 2-€- 'ft" 

^(io)4 4^ 44^1 ^QoH g& ^ahi 

71^4. 4^=1(30)^-4 ^^.71^- (33-35)4 cflE^(3i ( 32 )o. 

3 4^ ^4^^, iEaj (33-35)^8- ^^.71^-/^^^ 3^ n)x|Eaj 
# ^4^-, ^1^(31, 32)^r cflBf ^(io)«i^ 3711- 4^ — 

^ ^4. <*«« #<H #31(10)13 uioj(^wi^) i^oflAi 4*14 #^443 

43)4 1mm o)3L, 4^3.(30)3 ^^-4^- 7pg^£] «>4# 0 1 10mm 4^ 3.^ 10 
7fl^ cflE^( 31> 32 )ol ^7fl^4^ ^ 2)v)i&^. ££ ^(10) 43 TlZ^ol 

I^SMI ^«fl7^^7) nfl^ofl, 443 #3(H»°1 444^ 43. <?1^ 

19-10 



1020000082806 #^ <£x\: 2001/11/19 

fHKiO)^ Esj^i7} ^tf. f-^j(io) # 50m 0)31, ^7) M?» 

?i<2l 7le)7> 50nm2l-JL 1000711 si 33-35)01 ^(lO) a>o]<h1 ^flsj-fe 

€4. ^-^(10)AHo)l ^TflsJ-fe 5.^ ^m^(33-35)^ ^a>7> #14^, ^ 
^(10)^ 1^ 1(10) 2] ^o]n>^ c]^(30)^ ti>^ <>l^-«fl°> W". 

1^(10) A>ol^ ^eeH (33-35) ^Hl 7l^-/7fl^^7l 
^ ^rnm^l g% o]^- 7 ) (transducer )7> ^^>Jl, nflM^(31, 32) a> 

olo} ol^ ^*1H^ ^«fl^-£°l^ D J:, ^ mm* o]^.^ ^ &i=. 
7> ^A^. ^, o]^ ^-§Kdual transducing) ^]7\ *£&.i>\A. #7l JlSfl-# 

^-^(piezoelectric materials)^: °l-8-*r A^A ^^iJl, #7} 
7l«ll^-£ ol *li=. voice coil 3\. ^sfloi if). $!tx\^x\<>\ ^ %x\7} 

A >-§-^4. % ^(lO) <HelH^- MEMS(Micro-Electronic Mechanical System) 7l 
#5. ^-^l^oi ° Til ^ ^711- J^s^t}. Al^^HP^. zl- ^-^j(l0)o. 

^iL 71^1 g ^ ^fl^AlOl ^ol Jr-§-^-g- 3^ Zl- ^^3(10)21 

71^/711^ ^°i^7fl ^^lW. ^f^, ^"71 ^(lO^H 

°11 ^(10)4- 7 }^r v}®^) 3*1*}- iHklO)^ ^}^5L * r °l xq%-d\) , 

J=SS}*. ^ifl^- SS!Ji4 WlM Afolol 7J.30I 305. 71^-/711^ ^£ 7^} 

7> 'g^sl^^:, ^"^(10)^^ zJ°l« cl^al 37HI ^711 ^1*H ^ <$ 

^5}- ^ 91^. ^l^cfl, ^(10) Afolol TV^^- 50fM * r JI ^ 

(10)^1 ^-I- 207fl5r 7>^^* nfl 7>^ ^-^2} ^-^^ 7] 5}^ 
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1020000082806 #^ 2001/11/19 

lmm ^£.5.>H ^l#o] 10mm 91 M^ofl^i 7 r #H r W bJ-^IHI 7]^-^£ 
^ 10%°fl °^£E1 #31 71-Ij- ^i<Hl *l*]^r <g^-g- njuj^cf. 

£ 3^ -g- ^<J] ^ ^H<*l| rcj-eq- ^ sfljE.7> ^-^j^ ^ 

2:* £*ltr ^£o]rf. ^nm 3.71^ #7fl^7> ^U(IO) #<^1 ^*l*rH, 
4j(10)-8r #7l/<I #£*fl3. ^l^-sj-71 M- SEtt ^£^15. iS^M <^ 

^71/1 #JE^* ^iL# 7-fi^ nflol]^ ^#3fl£(13)f °l-§-^H 

^(10)^ olcH(30) ^a>a]^ 71^-^ JL^r 7l 

^Bl^ltH(ll)« ^7lM- <g-§- *)tH(30) Aj-ofl 7>^H 

cf. z^o] ^(lO)^: ^^#^5. ol=-o^^l AFMCatomic force microscopy)^ 
9] ^^(ll) Aj-ofl ^)^o] > ^RV^Hi ^ ^ ^*l^^g- ^ 9X7]} 
*}%7) ^^-<H] ^71 14 Pi c^(30)c11 3liH5rJ!*} ^ ^ ^(10)^: 

*)H *]i^H(30) ^-ofl ^ ^uf. ^-^(10)4 D]tqol(30) A> 

ojo} ^>^>^o. ^Elefl^(li)sl l51(deflectionH #71^1 

£ 4^ ^<J] ^AH)ofl rcj-^- 4^-^ 
4. £ ^341 4^" 7fl^7> <tUr % ^(14) * 7fl^-7> AFM 

-fr*}^ ifH3U5)ol o]^ ^E}efl*KllH *fl^rK 

*8= ^H^ ^1 *r°l^ ^Jnm o]^>7> 5)51-1=- ^ t^(15)°l 
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1020000082806 %:^ 2001/11/19 

<>K30) # f-^(14)ol «£<*H ^S.^- S}^ # ^(14)^1 

^-^(15)0] ^^JL, % &%(14)-& ^ oj-g-t!: 3^ 71^/^-g; ig-tg- 
<=>1^ ^2:^ ^7fl^7> ^(15)Sl n^5L7} % 

(14) ^ #7] nfl-g-ofl 71^- al^# 2^3}- ^ $1^, Tl^E^ ## #3 

(15) ^>1 ^*>7l nflg-ofl ti}^- ^o.^ ol^j. ^-^(14)^ P>2.7> ^ # ^ 
(14)^1 *fl^£l- ^ &l=Rr31 

« ^ ^J±« 7l^-/7fl^ ^ ^ % S^nV 0>u|e1- ^7lM- 1^- 7>^- ^ 

9X^ Cf7l^ ^-g^o} ^^.71^- 4=-5L2] S|7l^<y ^7V7> 7>^>H , ^> 

Htb, ^ ol^oH- A]~g-*H ^ 7fl5l ^ol ^Al 7 ]*L/^^ ^ + ol 

.2-5.^. ^iL^^^l &<>H ^>M-5l ^-g- <>l-g-*Kr % -£4 EJ-^cq ^ 
#*11 jL3Zf7> 
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1] 

[^T 1 * 2] 

*0 i 5a<H^, 

^"71 ^$<££r ^1 Xl^]cfl iflJ^ ^^-^1 ^1^- Mfl^ 

3] 

XI 2 fl^. 
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#7l ^41 #7l v]^EL7} #7l #^§- 

# ^iL7i##*l. 
4] 

#?1 ^- ^ 

#7l 1/^711- oj-g-^ ^if 71^- ^ #7l V]+EL n)v]o] 

[^^J- 5] 

#71 ##^^^r #71 # ^Jitf ^ nm ^Tfl T^^M, #71 t^<l *| 
1^3- tifl<g£]ol *§^*Hr f>\±r % ^ 

7-1 ##*1 . 
6] 

4 *^i sa°H, 
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#7) 3E^ ^S^lS. 51^S)o] SE^ ^ ^711 ^ 

7] 

#7l !-# ^7l/<i^- °l-g-^H ^-71 Cl^3. ^Hl # ^5)- JEfe -S-^ 

8] 

*)1 4 ^1 Sl^H, 

^"71 bj-^ ^- 7 ) rq^ 3 njtq^ ^ <g*m ^ofl <^a} 

9] 

^-I- 71^/1^3^ 4^ 7l] 5. <a!j£L ^sl<H, ^-71 cj^a. ni 
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3] 
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